A fluid dynamics video was created using data from a Direct Numerical Simulation (DNS) of a premixed n-heptane flame at high Karlovitz number. The magnitude of vorticity and progress variable(a monotonically increasing variable through the flame) illustrate the turbulenceflame interaction.
Introduction
The premixed turbulence-flame interaction, especially at the transition between the thin reaction zones and the broken reaction zones, contains many complex phenomenon and the coupling of fluid mechanics and chemistry. Direct Numerical Simulations (DNS) at high Karlovitz number(defined as the ratio of the chemical time scale to smallest turbulent time scale) and employing various fuels provide important information for the purposes of describing and modeling the behavior. The video displays data obtained from a DNS of a premixed n-alkane flame at a Karlovitz number corresponding to the transition between the thin reaction zone and broken reaction zone using a low-Mach number Navier-Stokes solver [1] . The video shows (1) the transition of turbulence through the flame front, and (2) the effects of turbulence on the flame front. The video contains images of variable light emission corresponding to the magnitude of the quantity displayed. The quantities displayed are the magnitude of (1) vorticity, (2) vorticity normalized by its time-averaged maximum at each cross-section (perpendicular to the mean flow), and (3) the progress variable. The scales of turbulence are captured illustrating how turbulence is transformed as it goes through the flame front. Similarly, the flame front is distorted by turbulence and is distinctly more diffuse than a laminar flame front.
Conditions and parameters
The fuel used is n-heptane (n-C 7 H 16 ) with unburnt conditions of p = 1 atm, T u = 298 K, and φ = 0.9. In the simulation, the chemistry is reduced to the use of a progress variable.
The position of the flame is statistically steady, as the ends of the domain corresponding to an inflow of unburnt gases and an outflow of burnt gases. This allows for an indefinite simulation time, which gives the opportunity to obtain a well established and characterized flame. The parameters of the simulation are listed in Table 1 . Here, τ is the eddy turnover time and t f low is the flow time from the inflow to the outflow (11L). Since the ratio of t flow to τ large, forcing of the turbulence is necessary. t flow /τ ≈100 Table 1 : Simulation parameters
